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Invasive Characteristics Of Geranium robertianum
Emma Signor
Western Oregon University, Monmouth Oregon
Invasive plants are a major concern in the maintenance of the local 
environment, as non-native flora have the potential to overtake large 
areas of land by choking out the native species. What makes a plant 
invasive in a non-native range, while others from a similar environment 
are not, can potentially be attributed to many different factors (Funk 
2013). Resource management is one of the more highly discussed 
hypotheses. Invasive plants typically display higher resource use efficiency, 
which can be seen in physiological and anatomical traits, such as water 
use efficiency and photosynthetic rates in response to light (Funk 2013). 
Geranium robertianum is a pungent, low growing annual to biannual plant 
that is native to parts of Europe. Due to its popularity as a garden plant 
and its use in alternative medicine, it has since been introduced or has 
spread to North America, Asia, northern Africa, and Japan (Tofts 2004). In 
Oregon, the species is spread throughout much of the western portion of 
the state (USDA, NRCS. 2015). Populations are found in disturbed areas 
including shady woodlands, grasslands, logging trails, on rock faces, and 
man-made walls (Tofts 2004). Geranium robertianum has a high 
germination rate and can grow in large clumps of up to 250 individuals per 
square meter, decreasing the numbers of native flora in those regions 
(ODA 2009). 
The purpose of this study was to gather baseline data on the 
anatomical and physiology of several different populations of 
Geranium robertianum. This will provide background for further 
study in the field to determine the level of trait plasticity, and how 
they compare with the native flora.
• Geranium robertianum plants were collected from Alsea Falls, 
Cascade Head, Calloway Creek Trail in Macdonald Dunn Forest, Zig 
Zag River in Mount Hood National Forest, Willamette University 
Campus and Santiam National Forest during late summer and early 
fall 2015. The plants were split up into two groups and placed into a 
random block design. Both groups were grown in the greenhouse 
throughout the late fall and winter with supplemental lighting from 7 
am to 7pm. In early spring, half of the plants were placed outside 
from late January to Mid-March to cause cold stress and induce the 
plants into bolting and producing flowers, the other half was kept in 
the basal rosette form (Figure 1).
• Stomatal density was obtained by taking an imprint of a leaflet from 
each plant, using dental imprint material (Clinician’s Choice, New 
Milford CT) and then using nail polish (Elf, New York NY) to create a 
peel that was removed with packing tape and affixed to a slide 
where it was placed under a microscope. Stomata were counted 
individually and then averaged together by population group.
• Specific leaf area was done at the same time as the stomatal density 
measurements, by taking a leaflet, scanning it and then placing it in 
an envelope and drying it over 24-48 hours at roughly 60 degrees 
Celcius and dividing the dry weight by the area that was measured in 
ImageJ (NIH, Betheseda, MD).
• Conductance, photosynthesis, and transpiration data was all taken 
on two individuals per population, one per treatment. 
Measurements were taken with a LI-6400 (LiCOR Inc., Lincoln NE, 
USA) during late morning to early afternoon. Measurements was tak
en over a two week period.
• Light curve data was taken on plants from Alsea Falls, Willamette 
and Cascade Head populations, one per treatment group using an LI-
6400, and the data was taken during the afternoon over nine 
different light levels.
• SAS software (SAS Institute Inc., Cary NC, USA.) was used to generate 
analysis of variance values for the data containing six populations. 
Student t-tests for the basal rosette and bolt stage data was done by 
hand.
Methods
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Figure 2. Average stomatal density across the six populations. Bars are 
means of n=6, no significant difference was found. Error bars are ± one 
standard deviation
Figure 4. Specific leaf area comparison across the six populations. Bars 
are means of n=6, no significant difference was found. Error bars are ±
one standard deviation
Figure 5. Stomatal area compared between the six populations. Bars 
are means n=6, there was no significant difference between the 
populations. Error bars are ± one standard deviation
Figure 6. Average Transpiration of the two treatment groups. Bars are 
means of n=5 no significant difference was found between the basal 
rosette stage and the bolt stage plants. Error bars are ± one standard 
deviation
Figure 7. Average photosynthetic rate of the two life stages. Bars are 
means of n=5, There was no significant difference found. Error bars 
are ± one standard deviation
Overall there was little significant difference between both the different populations, 
and the cold and greenhouse maintained plants (t8= 6.51, P>.05, conductance was t8= 
1.39, P>.05 and photosynthesis was t8=5.530, P>.05). However, the cold plants tended 
to trend higher than the plants still in the basal rosette form, but due to the high 
amounts of variation between individual plants, it created high error margins. The 
plants that had been in the greenhouse tended not to exhibit the same level of variation 
between data sets.  In the population comparison data, there was also no significant 
difference between the six populations for any of the data sets (for stomatal area, 
F5,30=0.60, P>.05, for stomatal density F5,30=0.80,P>.05, and for relative leaf area to mass 
F5,30=0.41, P>.05). Stomatal length was also analyzed, and it was not statistically 
significant. (F5,30=1.00, P>.05)
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Figure 1. Basal rosette growth stage (left) and bolted flowering 
stage (right)
Conclusions
The lack of any significant difference between both the different populations 
and the different life stages may be due to either a level of plasticity that 
allowed the plants to exhibit similar traits in the greenhouse, or very little 
genetic variation between the populations in the study. Further study will be 
done to compare the plants that are in the field to this data, and that of co-
occurring native species. 
Growth Form:
Light Compensation 
Point
Dark Respiration 
Rate
Quantum Use 
Efficiency
Bolt Stage -108.881 ± 68.795 -0.3920 ± 0.10975 0.02843 ± 0.0067
Basal Rosette -100.269 ± 35.892 -0.50609 ± 0.176 0.02446 ± 0.003847
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Figure 3. Average conductance rates between the two growth 
forms. Bars are means of n=5, no significant difference was 
found between the two. Error bars are ± one standard 
deviation
Table 1. Average light compensation points, dark respiration rates and quantum use efficiency 
of the basal rosette and bolt stage forms calculated from light curves. There was no 
significant differences found. 
